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(54)TitIe: PROCESS FOR THE PREPARATION OF ORGANIC COMPOUNDS WITH IMIDE CATALYSTS 




(57) Abstract 

A process of reacting (A) a compound capable of forming a stable radical which is selected from among (Al) oxygen compounds 
having carbon-hydrogen bonds at the position adjacent to the oxygen atom, (A2) carbonyl compounds and (A3) compounds having 
hydrocarbon groups bearing methyne carbon with (B) a radical-scavenging compound selected from among (Bl) unsaturated compounds, 
(B2) compounds having hydrocarbon groups bearing methyne carbon, and so on in the presence of molecular oxygen by the use of an imide 
catalyst represented by general formula (I) or the like to thereby obtain an adduct of the compound (B) with the compound (A), a product of 
substitution of the compound (B) with the compound (A), or oxides of both. In said formula, R 1 and R 2 are each hydrogen or the like, or 
alternatively R 1 and R 2 may be united to form a double bond or an aromatic or nonaromatic ring; and X is oxygen or hydroxy 1. This process 
makes it possible to efficiently produce various organic compounds under mild conditions through addition or substitution by the use of 
molecular oxygen. 
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No 3 (=h7h) > xf u^i^7$y, u^mjt^, t° y 

^m^m<D^wmt vx\t, mz.t£, i£&®*m\ztz>b 

, 7k®Hb=>^^K SKk^'^K i^bxw^K J^fl^'^K figgg 
25 3^/1. h, gtK = ^/w h , V is & = hte if (Dm&ik&Qh ; = 

K "^T^^ri^A' K 7,7-7 y >^X7 h ft if (Df jf^l ; = 
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^9A7tf-/l/7t h K ^ >vP T i? ^ ^ T ir h h & <Lfco#g#:^ 

y ^yKxii*©*, ^ i£ xte ^ co i£ & i^&ttHt: 

; ^ y -ff^id /i^/K — tr* (Tir ^yi^Tir h ^- h ) is&^y^ 
y ^7* > „ ^ na F y^/i/t'-zi' ( 77 - ^ n ^ v ^ i/ai - ;v) ^ 1)7' 

stis=»^^h, ^t^nxii^ y ^ 

ik&m) b 3 fa commits- Wo (m%.&3m<D="</i' t^m^ 

B) co 5 *>^*/8^3#£Mfc;£-& l ^/M£*j" LT, 0. 0 0 0 l - 0 . 
7 L < o . ooi~o. 5 $ ^ u < o . o 

0 2-0. 0. 0 0 5 - 0. 0 5 ^^ilt&5i 

mmt Lift ^^^^*s.i>'^^^co^^c9fBjtL-^fco x «t i/^o 
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* s wfJT?fe5o s^temriate-g^ (a) &xj t <k'&VB (b) (Do-h'pmm 

5 V^^^CO-fb-n-^fd^t L T ^E- / W3l ffl LT & ctV^ 

K{b^^^^*J^T(Cfg^ LTV^5^^Jff:^^^ v?^7/p (>NO-) £ 
£^^S£ft4&KTfc;h,f;f J:v> 0 - J: 5 7 S^^^IS^^J t LT, tfijx. 

io ; —mitmm, mmmtm, ^nm<k&%: ii&mmm+^^tf* ( 

5. mi IE ft; ^#{2 7 v^^/i-^^^JJc: t^it-J 6 0 rtL<b<£> 

15 & (B) o ^^iiffiv^<5;£f(7)-(t:^^t££t L T i§ -^E- /^life ffi LT =fc V N 

o 

[^^&7 ^^/P^^^nltg^fb^^/ (A) ] 

20 £3£fc7^;fc^4r£j&pT1!gfc'ffc^4& (A) fete, (Al) @£ fit Jjfi ^ w $| 

m^mit-a-Vd, ru (A3) * 3 L >mmm*&G-rzmik7kmm&$m-r 
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) tLXit. (Al-l) |l^Xtt$2|i7;^-;K (Al-2) mMm* 

(Dm&{iL\^fcm-*mife^*^'tz>^-7-^, (m-3) k^jkt-op^ 

It&fESS 1 2 ^T/U=i — ^ (Al-l) « N J£$b!S T /V = — ^ 

ftS?#)&|g 1 fST/t^ — Ask LTIi, y^y— ^*y— /K i- 
^n/V-^, l-^^y— 2-^=3- ;v-i—7"x3s<;—;v s i- 
^;/^y — /K l-^^r-^y— ;K l-^^y — ;k l -^ti ; —?v 

^, h y y ^ ^ ^ V = — /v, ^dp-f-pt ^- u y =j — /i^ ^s^^^y 
^ y wmmte 1 ~ 3 0 L < fi 1 ~ 2 0 N £<b^#*L 

< ft i ~ i 5 ) nm<Dmnxiz^fm,%Qmffimwi i iiR7/i'3-/v ; n 

>- f /l/ y ;v T A- =i — /u „ ^ n^^f'>;v^ f-/P7/v=i-/v % 2 — 

=a—/l/ ; vVU-T/l'^ — /K 2 — 7 31 ^ 3i 5=- ylx /- 71, n — /P s 3 — 7 

x-;v7*o tVP7;u=!-^ x 8A7-^ = -^/rf: ¥<Dj$mmWi 1 SftT ^ = 
— ; 2-t Kb =*f y ^-/uf y i^fc if <Z) IS 3PI St 5S: T ^ = — ^ ^ If 

T;\s^—;v s 2-^is#;—/i/ s 3 — °>-^y — /K 3, 3-v>^^/^ 

-2-7'?/— 2 - ;?h y ^ y — 4 - y — 

US—JV, 2 --^^t^- 4 — /K l, 2 - 7° a ^yv/t- /K 2 



WO 00/35835 



29 



PCT/JP99/06891 



-vHifc b*(DmmWz. 3 ~ 3 0 (0tL<(J3-2O, £<b^#£L<{2 
3-15) S^^fi&^PXtt^fi&fP/ltKJS^ 2 17/^-/1- ; i-isfu 

— /K v-^P^V^y— n ^df-tf-/ — /K ix^a^-^^y— 
^ y — ffilH&te. k Kp* l~4|Stt52-7^vy^ 
W 3 ~ 2 0 M Uli3~15l, £ <b L < 11 5 ~ 1 51, 

^(C5~8M) ss^iafoxtt^fiafpflgiii^iB 2 jRT^=»— dS/Wt 

Sitfl 2 17/^ — /V&<£tf) ; \ -7 ^~)V^-$ ; \ - 7 ^ - 

i: 5 offiI 2 S7;V3 — ; 1- ( 2 - t° y v 5 /^) ;n*y— /l^fc 
^S^gt^ 2iR7/U3-;w4 <*f ^£tb5 0 

t Kndf>> - a - y ^/U- 1 -T^-^V^^y * / _ , K 3 -#,^3=. 

a - y ^vw- 1 — t ^-v >y ^ y — a - y ^/u- 3 a 
- 1 Ko>f ^-^^y ^ y —71-, a - y 4 a - ^ # y ^y ^ y 

, 8a-t Ko^fi/-a-^f;l'-4 a-f^liy^^y-yl', a-y 
^/b- 4 a — t Kp 7^^-l^^y ^ y — a-y ^/U- 4 a — s< 

— t Kn7> K7ty^ ^y- a- N a -y^^-8 a - x — t K n 7 ^ 
ty^y^;-;K tt-^f /1/-2 - h y ^y^o [5. 2. 1. 0 

2 - °] 1/ y ^ j 6-t KD^r-y-a-yf ;U-2- MJiy^ 
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o [ 5 . 2 . 1 . 0 2 - 6 ] 7*13 *S * # S —/l", a - * sf-As- 2 a — 
t Ko7tt7f a - y ^-/U — 3 a -s< — t Ko7st 

u>-y^y — ;k a — y ^/i^- i - y /vtjou-t- v y ^ y — /k a-y^ 
7V- 2 - y i - y * y — if <E>ffijo»ttgB£Hfczk3(?££:W 

7K ^ £ ?i« L T V ^ <5 lb a" 4£> & if ) t-^^tv5 0 

— /K s --7=5-?vt vi- = — A- ft if (DmitiMW, 2 j&T^ = — ^ ; 
n ^ y — /Ufc if 0) k Kn * W^Stf)*^ L Wl MfM 

^C0fl|#5tm 2 T => - /l- ; 1 - 7x^;l/x;? / — /Ufc }£<Dj$^mW, 

mllfi^^^^ ^^*-7K*rf^^^W-rs^--7 i ^- (Ai-2) i: 

20 — T^K y ^/l^^A-m — x/W, ^/u^^/u-^ — x/K i/7!J;H- 
■x/K y t" — 71-31 — xf /V7 u /i/i-r/v/j; ^(DiWIi- 

^ - x /I'fg ft if ^ ^ h ti Z> o 
25 BUBE^mJ!^^^g|^{S:^^^-7Km^^^Wi--5 Tir * -/V (Al-3) 

HTIt WZ-tt* T^ft Ki:T^ = — ^-^g|^7K^*^^b»l*$ 
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, ^y^f/i'T^fk K\ — -7- 7- — /K ^rlJ-jr — frtz 

Z&WBNji&T A>y* t K; i/^ P^V^y*^;^ t K\ f^P^df-if- 

y^T-fe F7^rt K if <£> 3§r # Be 7 ^ t K & if #s <b H 5 0 £ f- % 
MIST /P^— As£ LTIi, y^y-yK :n*y — i -7= n 

x-?y — /i^ Y-~f$j—;v s ^<l/ is /VT — /vt£ ¥ <D — \ftT ;\s ^ — ;v 
;xf /Pt e ^y^!Ja-;K i, 3 - /u^yi/t 

— /K 2, 2-i?^P*-l, 3 -/D^yi/t- ^ft ^<75 -{ffiT^^ 

— if ^s^feff b^-5o ftft#J&Ti? ^-/i-i; LT, l, 3-v^^y 
7 >\ 3 - v^^r y 7 > s 2-31^-^-1, 

^y7^4if©i, 3 - v 5 ^-^ y ^ • 2 - y 1 , 3-v 5 

^-dr-^^* if© 1 , 3 -i?X-*1>->fc&tto ; 7ir hT^fk Kv^y 
* -/ufc ^r/^^f /ur-fe- * -Mt&toti: if # #J 3 ;h, S „ 

flijfe^^/-K-^S-^^r^#^ (A2) 7t by, y^/Uo:^yU>r 

3--<>^y>\ 7t f7xyy/ J :i: , oi^>r hy|| ; ^^n^ 

ffSl's v-^ n if h ; t'7tf;U (2, 3 

, 2, 3-^^^^^^-^, 3, 4 --^^V 

i, 2-v 5 ^-^, d ^^-t-v- 1 , 2 - i/3ri/t£ if co 1 , 2-^tj 
)Vifs—;v\^m ( a - i?tr b>mt£ if) ; 7t ^yyVy/^* 
©a — >r F7;^- /W^S ; 7 -fc h7^f't K\ t'd fi-y7^r fc K\ 

t if cD/m^5t7 K ; -OXT/v^t K & if <7> 75= # i£ 7 



WO 00/35835 



32 



PCT/JP99/06891 



Mm*^^mmm?*m^zmik7kmm*^m-tz>ik&!® ( A3 ) ^« 

, (A3-D tt^f y|j (-r&t>^, ^- 

Sr^tratflHt^fcU (A3-2) *<7->mmm*&ft'1rZ>m#;{k&tfo 

gt^-fb"^ (A3-1) {C« N (A3-la) '>*<Hlo©^fy£H 
i-Sffi^^ai^lk^to, (A3-lb) SI M&ftiTk^ L 

o 

«>ttSt5Ut:^#5 (A3-la) HTIt 0»J;ttf, f^y ifv^o 
[2. 2. 0]^^-th> N * n [ 2 . 2. 2]^^^>-, t^>^P 

[3. 2. 1] 1r9*>, Vis 9u [4. 3. 2 ] Vls^tus, tfv-? 
o [3. 3. 3] fr^T**^ ^^3^, #7^. 

VStm. *l/7^l/ s MJi/^l/y, hUv-^n [5. 2. l. 0 3 - 
8 ] 7 s V ]) is? n [ 4 . 2 . 1 . l 2 ' 5 ] ^ % xify),i)v^ 

n [ 5 . 2 . 1 . 0 6 ] -7*^7 V, xy Kfy->^ p [5> 2 . 1. 0 2 
• 6 ] r*y, h^y^D [4. 3. 1. l 2 - 5 ] V^^Xl/^ hVi/? 
n [4. 2. 2. 1 2 ' s ] r>>7=-^7^ x xyKM->^n [ 5 . 2. 2 
0 ,. 6] ^-.^^ T^y^, i- T ^-e^y_ /K 
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Ki/^/H^^T/vy^, i - - □ y ~? ^ $ ^ ^ ^ 
is? n [4 . 4 . 0 . 1 2 " s . 1 7 - l0 ] K^^7 ^ ^/Ufc Kn7y^7 

n ^a^Ui/, ^;Vt Kn^yfy, 3f ^ * y v> > ^ <Z5 2-4^© 

«r*w LT^5*i^^ttgE^gBffiii*B^) (d * ^ ^ m mm * z w-r s 0 
mf-^^TKms^^-^ Ltctt^^m&-mttit&m (A3-ib) ittii 

2 0 L < 1 ~ 1 0 ) *£&0>£Hfc:zk*£ (#'J*lte\ 7VU*/Ugfc 

^^^JfbHSo *^^^7K*S^j^^L^^3Sr#^ttat^^^4fc (A3 

-lb) ^ t mum.it frmm t <Dfe^^{tL\-?i ^^mmm^*^-rz> 

o * 

*^>&*«*«r*T5«:|fcfc-&tt (A3-2) i ttii, £3&&*jK 

^=*1f>\ 3 - * ^/l^ =*ifi^ 3, 4 - is * f- ;V ^ * ^ s 3 - * *f- 
9 >t£ ¥(Dfcm»4 ~ 2 0 (#£L<fi N 4-10) MroiK 

[7^*^fifffitt<b^«5 (B) ] 

(B) tdtt, (Bl) ^H&fiHLi^, (B2) 
>fc&W>*&&-fZ>mitfr&&&'£*f-fZ>4t'&m. (B3) Arni^t 
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i^ip^f^tit LT, (Bl-l) jK3d-^3ff^F«afPij$ 

^S^-^^^y) * ifo«i4^fiafp^^4fe] > (bi-2) Ki-KlEi 
^-k^^-t^it^m, (Bl-3) 3S : #Sei4IIS:Wi-5^^fe, (Bl-4) ^ 
■^vs. (bi-5) y v-T^— hXliftVT^- Mfc£*«&# if^#!l^ 

-e# So 

fi&fEi&tt^fi&fbffc^Jfe (Bl-l) Httt, (^^) r^y/u 

Sfe^^vK (^^) 7 ^ y /ug^^vK 7H;^y7 , nt 1 

/V, 3 - * 2 - ^7=" 3-^^-2-^Ty|xf 

a h^T^^t K & if <Z) a , 0 - ?F g& ?p T /l' fc Ki ; 7 ^ y n =. h y 
* * ^ y n =. K if <d a , i3-^|§fpr: MJ ; (^*) 7 

^ o h>gfe^ if<© «, 0 -^t&fq;fr i/gfcg ; (^^) r 
^ y T 5: F^^Ott, 0 -^I&^^/UtK >^7 5 \?m ; N - (2-^ 
n = y > ) *?-a,7%^^ N _ ( 2 _-^_y- f ^ ) ^^^ T ^^ 
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mumm-mm = mm&*m-i-z>it&m (bi-2) Htii, 
ir^u>-; 1 -^w^^w btiZo %&m&zt&G-tzik&to ( 

Bi-3) litt, ^yt'yi, t?^^!/^'©^^!!^^^ 
5 W-T Zit&Vote t'tf^iZfrZo ^rT^m (Bl-4) (dtt, 2-* 
(Bl-5) MW:, ^^;^y^7^-hx if;Wy->7^-F, 

10 p< ^^j^mj^^-^W-T 3^b7k*X£^Wi-<Mt;-£^ (B2) Htfi 
, HUI5 (A3) b LTtfiJ^ Vtiik&toft b*&mif bn&o fcfcK#>\,^X\Z 
, ik-g-W) (A3) &-cML-£^ (B2) b it |s]-<7Mb-S^£ffl^T ^ £V> 0 

^TO^f^Wft^i (B2) Jdtt, (B2-1) ^ ^J^i^^W-T 
4£u (B2-2) iiJI^^ft^fk^i, (B2-3) y ^^^^Wi-^^^- 
15 (B2-4) iii^^tts^/^i^t^^o 2l-<7-ISi^£^^ 
1-'Mb^ (B2-o nut ^<j^fi\ ^t^y^ \?m. ?-*-^mte ¥ 
tfmifbtiZo m.mw-**^-irz>iksm (B2-2) nxit mz.\*, r 
^ t*&m\f bft&o v >-m.*z#-tZ)4k£!!fa (B2-3) Htit 

20 (B2-4) fcLttt, 0»Jx.Kf, N-^-df- i/ K^fc ¥&&\rr btlZo 

4*3, ^^4* (A) Htl, 2 - frtf-frik&yd 

Xtt-t^fc Kb * v'ilTt^SrfllV^^t-^ (B) irbTrnfffi 

(Bl) &t>* (B3) ibitiR^H/c^ ^#/W«t£ft;-a^£ffl^<5o 
l, 2-iSfifrtf — frik&tobLXt&* tfi ft ( 
25 A2) bLXfflfrzlstil, 2 - frtf-fritSto ( a - i/^r h ^mt£ b* 
) aSSfctffe*L<5„ 1, 2 - fr i£ — frltte m<OK Ko^fafiTC 
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ttfcte. Win* * (A2) t Itfll^lfca-^ h T 

sum*?, BfrlEfS l MlJL\-±W, 2 S7;^ — ?v (Ai-l) Htfl^L 

h\ i/^f/i'^/i'AT^ K (DMF) , *J * 3-;VT± Y T ^ K& ¥ <DT 

b) b<Dbtm\i, m<t&to<Dum (m&, 

X V) ilHSlK-et 5 0 0»J*.«r, fb^ifei (a) kit-Btm (b) {c^LTig 

PJ 2-5 0^fjfg|) K/B^T t> .fc < , jfifriC (B 

) Zit'&m (A) fcfcf LTiMJCl/BV^T h X V> 0 

sis a ana, sfrtBfb^*b (a) ikxfiik&m (b) 

as* izjt cxm%^m$ix*% , 0-3 oot, #£l<« 

2 0-2 0 0t, $M^H<li30~l 50 °C§S fc «9 , il 3? , 
4 0 ~ 1 0 0 °CS^TSJSt5i^^^^ o SfSli, StJE^fcf^OjdET 
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T-fr prt^-e^, JbnflET ii^r, 1 ~ 1 o o a 

tm (^J ;t W:\ 1. 5 ~ 8 0 a t m ) % £f £ L < fii 2 ~ 7 0 a t m |gg£ 

^t'^o SfS^T^, sis^^^tt^ tiffl^^^, mpLi-f, m 
mm, £k$f, HMOk. *7A^-7h^77^-/^ , ©^t 

o 

^is* ^ffifemt&yo (B) coffi^;b-£(cj£ C T flo X «: ffi 81 K Jft £ 
•S-SrWi-SgEStJ^^W-ffc^fe (Al) S: ^ 5 *§ K fc£ , ^g^JBl^tf) 

Tfiafp^^^ (bi) o^ea^ie^sr^fiSc-rsm^ (#'jx.«\ 
^afisw . ^ ^^mmm.^^^-r^mitTkmm^^m'r^it^m (B2 

) ©B^^y^ilf, Xtt^-r n jjfl^-a^t^ (B3) <Z> 8£ ~. x n 
£/c, Btfffi^^fe (A) HT, ^ ^^=-7^m^^it^^0 (A2) 

itfjfEte^ (Bl) % (B2) X\t (B3) <D±n&{SL\Z&&LTtttoX 

(a) ax, *^i/mmu**m^zmfc*mm?t^m-tz>it&m ( 

A3) ^rffi^Si^l^li, SirSEfc^lfc (Bl) x (B2 
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mn, ? i?*> w&fcmt&m (b) kt, ^Ftafp-ft:-^^ (bd 

£2x5t£/&«s£/#; L#5„ #J;tte\ 7 A^iiE'ttfc-B^ (B) £ 
LT*fi&*qffc£-#i (Bi) fcffiv^ K*ro#^TTgJ^S:tT5i: 4 ^ISfp 

(a) tft^tss^i^ts ^ ^ ftii^o^^jf^^}- 1 

ib7k*£3l t &v^x, fb-£^ (a) ik&m (ai) »a & as use ^ 

op^^coj^^^^f^, {fc-g-ife (A2) -Ctt^/U7j?-^^3fiJDS^{c: % -fb^ 
4£> (A3) Tii^f y^ijg^i:, ^ft^ft^ u ma* ft 

(B) ©*&ftijj&£^/£jDS^ p« ^^^^j^^Xfi-^^nJ^^ 

(b) i^sj^fi, ^^^sa-a^it^j (s^sf k n y if) as 
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5 Jl-n^it^iJ ©lit »H<lilOOOppm«T, £ <b £ L < 
ttlOOppra^TT*fe5„ ±fcM&M±fiKO&& 1 000ppm£jl 

x.s t SJ^jiS^f&T u-^-r < . mriait ( i ) -e^ £*l5-t s Kfb-£& 

£*tT^5 (Bl) ^fiafnte-g-fefc^W:, ^® ft i^d J; 9 
3cLfc&, SlSi-^-rs ©A**?* Lv\ ^©r 4b^#> (A) <Mb 

10 <&m (B) <ir &ffifZ4 5 Kfb^^^#ffiTTSj££-fr6{5T*i,<z>Rj£}£o 

*«(!l-ett, geJtfc 7 ^#^££^*TH£ft{b'£^ (A) byi/X^m 
femt&m (B) £ Kms^friarT^JS r <t «fc *) % TIE 

15 1. 1, 3 - t Ko v"fh-^^<D^jt 

^©ii©^*Illt5^ ^T-tfc^fff o#&T, mFfS^C (l) 

x witm (3) "C* $ tiS 7£t£^ u 7 ^ > t 5rg£ $ -frS £ t \z. <fc 5 v 
UtilEst (4) T*St£;ft,5 1 , 3 - v=t V v * is ik&mft *.&-f Z> o 
20 fi&fB5£ (2) -K R\ R^^MtStiSHttt, *^^^P£$L 
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t-^'^/K ^3ri^/K ^"9^^, f->/K fF7f^, 

^*tfi//w, ^^t^vvK T V ;\>t£ ¥<nm.m%L 1 ~ 2 0 (£?*L< 

tt i ~ i o N £ ^(-0* l < fct i ~ 6 ) mm(Dmmttxtefti$.mi£com 

5 i£ b tb 5 o 

„ i/^a^^/^/W, ^ n ^ df- x ^ n dp- ir =• >>K v-^n^-^^- 
v^u^vvi^ is? n Kr->^S=fe if ©j^it 3 ~ 2 0 (£?£L< 

ttKlt3~i 5) mS<z>i£St^jmgt3£#Hb7kmS («^bt^I 

15 — t K o — t KP7yh7t i^gt % — t K o 7 1 1 

>- h U Fy^^P [ 5 . 2 . 1 . 0 2> 6 ] y<— t K o 

T -fc 7 gR N /N'-t Ko^itV'^Ss y/i-^^^-v^, y/U7jf/u 
^tfsagtf fetbio ffia»ttSSj^fcJ!k&£tt::fcttS5fc*0>fc 
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/H, = 7WP£ % ^7;l, T/^^r^S (0ij;ttf, ^ 

5 y-^s ^^/k t7f/n/^) , «*ats:s* if£^ 

<7>i£fl£> ittf, X^^^S (#J;ite\ t if <?> 

Ji\ 2, 4-^=Fn7i-;i-I/ J :i: J ) , 7 (011 

v^K 2, 6 - xi o v vvK 3-7'n^Kyv!;v ( 2-- hn/< 

^VK 2 - ^ h i/^ h 3r 2, 2, 2-hV?vn^h*ri>' 

*^/K (2-^nn^h^i/) ^ =^, K 2 - ( MJ ^f^v'Jj^ 

/K i-^f;i^-i-^ h^fi/if/u, l --f y^njK^ri/^f 2 
20 , 2, 2 - h V ? & nif/>I/j:i') , fhnKo 1^7=^1, 7- h 
^^'0 77=^1, 1-t Kndfi/7^^/l/g 1-fcKn 
drv-rr^/b N 1-t Ko^^Jf^K 1-t KD^ri/f Wl', 1-t 

$ T± f-frm&Mtffsj&temft if ; 7i/;H (M;U2\ x 
if <75 C i-«/|gfl&2£X ; Tir h Xir^-/US ; ^y/^ -7- 
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X. f£\ ^ f^v'^/V^^/l', en h ^7 /V ?jf =: , t - Zf h *r is 7J A' # 

— £ ft if ?5 c i - < T ^ =3 * - 1o if =- g # }£ ) % T "7 * Jr * 

^^/vS&^tf) ^ 2 J^±#?£1-5 £ f Kite, iil^f tt^tt)J; 

r* 3- V 7* is . >>^P^^r^!Jfy, >- i? V t* ^ S ft if) & £f;&S0)J 

tttfe^^/V-S. i^xf/l^l, 1 — fc F n v-T/l-^/l^S/^ if <£> t Kn 
ar wi-S i: r ir * — ^X\t^ 5 Tir ^ — A-S £ 7£ Efe «T fiE & g ; T S/^i 

suiet ^ / m<D{%m&t Lttt, stria t Kn ^^/uiw^ii £ lt 

77^*/^^^^ = ^!, v^ta^a-* y 7 a J 3~3r4 A-S 
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(#JX.tt\ yh^rv^ znh^iy, ^h^S//jiif©Ci-.7yl'=#'>S?i 

if) N ->^n7;^;^^->i, 7!J-^t*vS (#U;tte\ 7 a. y 

Vg&t*) , T ^A^/l^^r v-g (0»J*.tf, is^** If) , 

5 M7/^!)^!J^i-^Vl (F'J;tte\ h y y y /i^^r yl^ ^ 

>>y 5 y 1^ £*co^ey xii-^c i-eT^^/i^r ^ y gfc 
•frtfyts ;^'-;vt K7y/|/j:i:l^iti5 0 £ U v <» # /i* jjf ^ 

15 % — fng^i LT^f5f JF>T-£-a tf^SSSgl (#'Jx.te\ 7 7 f I-7t 
KB7 7^, ^- * — /l^ s Vt^t/-^^t'(D5ii s 4 - ^" 
y-4H-t°y xh^tKnt 0 ^^^ ^ ^ * y > & ^ (7} 6 M ^ s ^ 

t?T V — frfi }f(F> 5 £|R % 4 -^"df y — 4 H - ^-aj- }f<0 6 

, ^y/f^-7xy/j: wm-kte* if) . ^fnf^ir LTllIT^ 
/k v ]) t v* — t£ }f (d 511, t°y v?y, fc-y^v. t°y vy>, 
yy, ^yyy, 7^ y t7f yj;y, ^t^yy, yy y&zf 
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x.«\ iftjfS^HbzkStS^W LT^T t «fc v^S&S t IrII©I) £^LT 

L T 13: , x. J£\ i/^ P^n^y, ^ n ^ ^ ^ , ^ n ^ ^ ^ > % >> 

?n^r#>, i/^ o Kf*^S, t** 9 ^g|, T. is&itt if CO 3 

~ 2 0 M (0* L< it 3 - 1 5 £ L < 5 ~ 1 51, 

t°/K 7'f^/j:^©C 1 - 4 7;i'^;i/I s C 6 - , « T y if j&s-g- £ ft 

So Li^R b n:i*, * H JBfi ^- , c i-ioflg/te^j^fkTK^S 

t-:/^/K -s^/k fi/;H^i , ; 

3f WK is $ o — 3f -fc = /P£ & if CO C 3 - x 5 is ^ o 7^df ^SXI±«>^ 
P7;^-;H ; 1»a>tt$R£Mt;fc5fcS$E) ft^as^fts,, R' 

BfriEifc (2) T*^57;V3-^HTIt Sf/fBfg l §7^3 — yu 
2<R7A-=i— yu- (Al-1) £ L T#J^ L 7 ^ = -A- <^ ^if p, 

ft5 0 
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— s - 7>^7^= — A- ft if ©JIB IE & IS 2 jRT/u^ — ^ ; 

/u-dr^/uSfc if) i: dSjjS^ LTV^Ij! 287^ = -^ ; i/ ? w<^# y 
— ;K n ^.^-^ y — 2 - T ff -<? V ^ 7 — fistl if (D 3 ~ 1 5 Mfe 

2 JKT^= — A- ; 1 - ^ * y i; <7)^#££3I 

10 ;H^SH5 0 

8&i5 5£ (3) t?^ U7 -r V^&In-C, R\ R d , RMI 

*3tta*T8S£i: LTtt, *fcfc*mm J; 5 ^fflS (#J;U±\ * 

15 ao^>i^, ^{bTK^s, «*srx«, e^^-^-^^^^-^s ( T 
v/us, w&xnmw&x ^'<f( (N-t^ttiit7^ ks 

) , '>7;S, -f^g, ffiE«t&£ (*a-*^£, 
20 x fiSJtifc^* tvI'S (pwi'/ft i/Bi=c- * T7^^ s g£ 3: * 7- g 

) , TvvUg, t Ko^ri/yuS, T/I^^r^g, N-f^Xttiii7 
S y £&ifdS0iJ^Tt 5„ IfiJlEtfA'^ wug, t Kn^fWH, 7; 

25 tfbtbSo ^HbTkStgi: LTIi v 8&fER\ R b td*5^S^^k7K5tf Sir L 
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Tv ^ti^ c Lv^fc*i?f Sfcfi, ^^/K 7»nt';K 

^y^PfcVK S-^,K t-:/*VK f-A, 
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Sfc ¥<Dmm& 1 ~ 6 7^ = ^i'Sfc if /^tf ibtl^o n -g& 

/Ug ( !7 ^ if) s i/^n7;^^l ( 3 ~ 8 M?£Jt<^>^ a 7 

B^^"^ y^#^/i^S (#ijx.te\ C.-.rA'3ifi/-i^j|?5/v 
£ x 7 U-^t^^^^^'-^I, 77/^^t^v*^*' = ^I> f y 

7WvS4if^*n5, R\ R d ir LT#}c:£?lfc Lv^gte, 7k* 

<D n T/V^^gft if ) , ^oT/^^^S (#l*.fcf, FP^^to^ 
f /Vl^^WCi^^PT^^^Iv WHCi-4^n7^*/V£) ft if] 

n T^*/i^*i/#^^-^£& if ) x ^7/l^i*Tfc5o *fc, 4$ 

IftJ££Hk7k*gfc if) ft *fa s ^l7fe;h,5, 

R\ R\ R e (R e £R\ R c i:R\ R d i: R \ X R c i: R d i: R e 
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9 u Kt** ^g|/ji if © 3 ~ 2 0 jm^OflgSRsfc^SfSI nTfr* > 

is? *t frtrym^) ^^^^{fe,ns e r^b^^^a^s^w 

=. S & ^ o T = df- -> # n /i^g ; 7 ^ y v' # jV if» =. & }£ 
<D T V — A> & is t) ifs = >v g ; ^ $ „ T ir ^ t°t-;K 

^S;-CH = N-R (Rte, 7^^^S4^) ; 7x=/U, ±7*3- A, 

7/^^;Hxil l -7;^ = ;pI^ ^ 2* if e> ft 5 «, 

R\ R\ R e <£> 4> & < t h 1 oi:YH s StMu^^LT, 

£ £ iif^ttt ,=£ v lift {el f s Mx.fi\ 

^^fOib-a-^ (Bl-l) t LT^J/T Ltz it ¥&mif btiZo 
5t (2) ^JtlST^a-^U (3) 

gu BE (a) bik&m (b) £ tf>SJEK:oi^-ciE« L 

^W^Tte, ^(*J-C£tfc L/cit (2) t*$ti57/^-;H:^ 
t4l-tKo*>>7;^y>7^^5, 5£ ( 3 ) £ ft 5 gte* u 



WO 00/35835 PCT/JP99/06891 

49 

5 Si^-e^^ LfcButs^: (4) -e^ £ nzit&Vdiz&h^T , y& 

7 }V =1 is ti fV if =. „ T U — ^ ^" ^ f # /V >J? — /«£ if <£> ^ * T" 
S^*y^^i/;vS/i ^cDtJ^l^te, ^ "t" S «t 5 % m 1*1 T £ b ^ gi 
ffc£Jfca s it?T LT, BUlE5t ( 6 ) -Cft $ tb5 77 / ^mmW ( a - t K 

tfS#V^„ ffiriB7 7 y l/mmi£tes 5t (4) -pS^JlSUttSrf 

15 tsiH-cts, iiHtit #{dPg^^K-r, ^jBo^^ofi^ 

— tvK 7- V y t Kp77 ir'ro^-T/i^ ; * ^ 7 — ^5 J — As 

20 £ tt. 0ij *. 0 ~ 1 5 0 °C , # •& L < 3 0 ~ 1 0 0 tgS T? 5 0 
2. a - t Ki3 3^- 7 -!7*^n 7 ? h ^ *tf # <£> $g it 

x fttiie^: (2) ti^5T/>3-^^ miiB^: (5) -cg^sa, 

25 /3 -^F^fP^/V^'V^^^^i: £S/££-£T, Sufe^ (6) fg^5 
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[ 7 ;v = — ;v ] 

5£ (2) tS$^5 7;i/ = -/w^LT(i, mils l , 3 - i? t Ko^-> 

. [a, 0 -^t&fPjfr^TtfVlfcWiiift] ■ 
5 fulS^: (5) (d*5tf6R\ R\ R'HTIt fifties (3) *3 5 

tss) * 011*12, pzitfrmm, mmm^mte z>o 

5fc (5) t« $ tvs-fb-^^st (5) 4> {: ^$^ T ^ S - C02R 'g o 

10 fiJU-S^;*-^ ^^^^ — /uSSr^T lt^5i^, flu IB - C O 2 R ' £ tt^ 

20 T/U^/l'S C i-*T , C 2-«T/W-5r = /VS (#f^C 2 - 4 

7/V^ = ^S) \ C.-io7 J)-^£iifTfeS©^» * LV\ 

5t (5) T^SfrSa, j8 -^M#/l^^!£^&c7)ft^lft&#iJ £ 

9) 7^U/>ixf/P, 7^ U/^^ y^n t°;^, (^^) T 

25 ^ U/l/K7i=^/j:^(D ( ^ ^ ) 7 ^ y /Pg? ^ 7=- ^ ; ^ n h > gg ; ^ 
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V-fr- 2 -^"Tlsm I 3 - * 2 ^/K 

2 - Zfy" ^m^^-S^tZ t£(D 3 - y ^A'- 2 -^^^^^^.^/P ; 2 - ^ 

vx>-g&: 2 — ^^-f- vg£/« 2-^yfyiif;^^'©2-^ 

^^^^ ^/l^ ; 2-^-^7^^^; 2 - ^ -7- >-^^ =f-)V^ 

fel&m^T-Sl'te b*<D&fem^ *"T?V ; 4 , 4, 4-F!J7;^n-2- 
^ ^ ^ K ; 4 , 4, 4-M7/^D-2-^Ty|^/K 4, 4, 
4-M7^to-2-yjyii^i:*(D4 l 4, 4 - FU7;^ 
* ~ 2 -^-r ^^^^7^^ ; i^jg ; ^g£^y f;^ u^f 

, 7 -v/l^ i/ai =3-;Vt£ }£(D 7 jVfsfczL ^ y- ;v ; 3 - ->7; 7^ ; 

3 - is T / 7H ^g£y ^/K 3 - v^T / T ^ y /l-^^^A-ft i:'© 3 - 

/ T ^ y /^^^TrA-ft iftD^ifr 2-15 g^tf) a , /3 -^FlSfP 
^/^/^^^Xtt-^c^^^^/^ (C ,- 6 7/V^;H7 C 2 - 6 T/V-7-^ 

is /i^^t^k ry-y^^^x^^^) & t^^tf btb-So 

(2) tS$ix57^3- yi- i: (5) -?m£}rZ>a, /3 -^F 

20 ^ffift*;istf>mmm&izMLxi®m (mz.t£, 2~5o^;«t) 

25 #^«it&^{;Lj£CXiI^ic3IlRX#, #<J;tte\ 0~15 0°C, 0£L 
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, fiumT~?fcfo S 5 JS iifir, l ~ l o o a t m (0»J;t 

«\ 1 . 5~80a tm) x SIUtt2~7 O a t mgSffeS. ^ 

w$£ia^ bit ^ tcii^T-t s 0 

#38 9§<£>:£8iTfi N S^F^/*^ £ LT\ TfSit (21) 



(5£*>, R\ R\ R\ R\ R\ R f ^ftu|E}Cff] C) 

15 5t(2) -CSt£;ft5 T/i^ -/W^*j-j£-T5 1 - t Kb ifi/7^if^7 ^ 



(21) tl^5a, y-v^t Knifi/^/i/^yii^fr^^^ftT 
20 Tfflm-rz - t \Z. J; >9 3 ttJfe-CfcSsfc ( 6 ) T?Sf$^5a-t Kb^-> 

^^tzms- ( r • = 7kmm*<DWi'g-) icn, ^rtt7v^7^*^ (r"c 

O-) ^£$1-6 #>7K Sfjfeit (6) ti^Slt^ftOli^, TIB 
25 3£ (22) 



10 
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(22) 



5 (5£4i % R\ R\ R\ R\ R 'HfitJtatdP C) 

X'igt£tlZ> 3 -T a - t Kb =Sr v-^^^^^^a^^^^^-r §tj 

£ # *> 5 o 

^js^t^ &fo$Li&m\ts mm<DX&. M?m£. mm* »m. mm 

, 5t (21) tS^jlSa, K a df- ^7 ;u ,f > g?f # ^ % ¥Hf t 

15 [a-t Fp^^-v-^fB^FyRifrl] 

#38Wtf>iiufE5£ (6b) -C^ ^5a-t Kn#i/-y -7*^n 7 ^ h 

a; (6b) id*5i>T, ^A«^^§^i4^mm^^-r 0 tt^^n&mm 

91 ti > i/^ P^nXy, ^ a ^ ^ >- N > ^ a ^ V * V , */ ? u 
■r^, V ^ n % i/^n^^-ir^, ? n ^ ^ >- x ;7 a -r # 

v'^nK7 ? *^, 7^vy^yg/ii:^3~2 0l (0t L<li3 
25 ~ 1 51, $ <b'fc$f* L < 5 ~ 1 51, #iC5~8M) *£^<£>#^§ 
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5£ (6b) Ltfi, 3-t Ko*->- 

- 1 - t^ft^t°D [4. 4] 3 - t K ^ ^ -> - 3 

- ^ *f-)v- 2 -^-=Jr y - i -3-^1*-;* fn [4. 4] y 4 h 

v/ # ^ ~ /V - 3 - t Kn^r-> — 2-^-^y-l-^-^r1^-^t 0 n [4 
. 4] 3-tKn^i/-2-^-^y-l-^-^r-y-^t°n [4. 

5] "rtl^, 3 — t Kn^"> — 3— — 
f n [4. 5] ^ # > , 4 - -=t h ^F- V * jJ? =■ - 3 - t K n - 2 
-t^y-l-t^ft^t^ [4. 5] 7=* # V , 3-t 
t^y - 1 - t^rf 7k°n [4. 7] K 7 s io ^ if ^ * If b ti Z> o 
3* (6b) -e&<*jftMfc£-fe»^ EE US* M^^co{{!i^)ft^^#p a pOJgifq- 
UTfUffl"C# So £fc 0iJ*.tf £ te^^m^S:^ "Tate # 

SrWLT^So ^<Dtiib, llfc Bitt & 1* £ IE l£ fcf i~ 5 

[ a - t h Mfc 2 ] 

#3&IBa>ir&SE5£ (6c) a - t Kn^r^-y 7? h 
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J£*5^T, s£ (2) t$^57;^-^Ht, R\ R b ^7K*m^F 

, mit^mmxn^m^^^xh^ r /^^-^^m^^ ^ (5) -eat£ 

5£ (6c) I'^ovnt, R'\ R bl x*7f;&foZ) pz4k7k0&, &m^&:&. 
L^R'\ R bl irbTii N ^Hfn, StIfeR\ R b ic:£^T#i] 

10 R'teitfjffii: mmxfrZo R e \ R\ R e ^s SVM^^LT, 

£ (#|iCi-4^n7/v^/H) ; ^ ^i/*;v#-/K ^ h^f^^^ 
jtf = 4 y 7° a 7$ ^ # 2j? = & if <D C i - e T ^ = 3r > - # A' # 

a& z=. )V s t£ ¥ c 6 - 1 o T y — a- 3f — # a i£ =• a £ ; ^y^^t^f-y 

*/U#=:;US/i if <75 C 7-uT ^ A^/V^^r — # A-# — A£ ; ^ o ^ 
dp- A;t ^ # A /Ug /it , ©C 6 - e v'^ a T A 3f )Vir^r : y - # A/tf 
; i/T 71; 7 * — yugfc if© C ,.,o7 y — Agfc if *t£ 

25 0 
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jfr xi * "f- f\s — a-t Ko^rvz-y, y — i? * *f- )\> — y - 7* =f- u y ? h 
>- N a-t Kn^ri/ - |3 - ^ F •>*;l'/f -yi/- 7 , 7 - y? ^ ^ - 7 

7 _^=p n ^ ^ ^ a — fc Kn ^ /3 — p« h dp # 7}? - /U 
-a, 7, 7 - 07^ hy, /3— 

x bdfi/^^jjfn/u - a — t Ko ^ y - 7 - ^ f /I' - y - 7> p 7 ^ I- 
V x jS-i h^'>*;U^ = ;P-o - t Kn^i^-a, 7 , 7 — MJ 

=5- )V— y-~7=}-Xi z 7>7yi/ s a-t Kn^f->-y, 7 — *J * f fls - $ — 
^^.-tv-y-y'J-uy? h ^ t* ft * tf 6 ti £ o 

^<£>a-t Kn^v-y -/fn 7 ^ F >-fl^f£ 2 fi, E^£ N *3H^r 

jfu 12 <£> J: 5 (c: , *;ujJ?y» ( T y- y # *K ) 

< IrJ ± T # 3 „ 



WO 00/35835 



57 



PCT/JP99/06891 



#38W£>1ffilB5S (6d) T~m £*b£> a - t Fn * is - y - 7 u ? ? h 
{djo^T, 5£ (2) t'i^^SI^T^^-^i: Lt, R'^^c^J®^ 

(6d) CiS^T, R b2 T^ $tbS^{k^K#£, 
^ Lv^R b2 t LT liv mjfER b ic:*5V^T^J^ Lfc^^TK^S^ ^^^^C 
&t/»t LV^R b i LT{5iJ*Lfcit[5]f -efc^o R\ R d 

, R e (^*3tt5^m£, st^if * lv^r\ r\ R°temmtmm-ehz> 

o 

5£ (6d) -C^ ZtlZlk&mottmtttem t Ltli, a-tKndrv'- 

)V- a - t Ko#'>-7 - ^fP7^ h ^ > a-t Ko*'>-7 

f 7 - y'fn 7 ^ h V, 7— ^drWU— a — fc Kn^V-y-Zf 

[a - 7^ !J n^;l/^^fv'-7 "7'fn7^ h i/^agffc] 
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it ( 8 ) T*i$ii5a- (^^) T ^ y n ^ /l^^ >>- y - n ^ 
? h^S^ftOftitltt^i (6b) , (6c) , (6d) T 

-is*'?A'-y-zf^U7?h>' > o-t Kn^iz-a, 7, y - M 
7< ^/W- y - zff-v 7 ^ K > N a-tKo^r->-/3, 7, v-^j^f 

- v — zf^XJ 7^ FV, 7 ~ t — zf^JV — a-t KP*J/-v-^f^ 

- 7 - n =7 9 Y ^fcMfc-f 5 T ? y /I'Wt^XT/i'RTf* ? ? V ^W: 

5t ( 8 ) tl^^a- (^^) 7^Un/f/l/^^v- 7 -yf 07 
? h ( j ) HUlE^^P^^ a - t KP * y - zf^u =7 ? 

h^mm&<Dmmmiz.*3\,^T, (2) t-^^^^ta^-,^ l 

(£*T\ r a -t Ko v-- 7 -zf^u 7 ^ h^g|^^4j £ 

^=^^/u^^K*^o»ttjK©#ftT^Ki«?$^5^fe, (ii) jh|E 
a-t Kndf>>- y -zf^n z? ? Y ^mMfc 4 t T 9 V 

(iii) ± HE a - t yru^i^— y — zf^-u^^ h l/WIUfc 4 t 
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ZJj&te ¥\z X <0 mmx«% S c HfjfS (i) RTfi (ii) (T^&fei&^T, 

Rj£ttii#a>^;*7 1 /Wb&ft i T"CfT o r £ So Bute (iii 

5 JVH ~$ KTtVrz^ris h\ ^ ^ ^ ^ 7" & F <D tRJB <E> ^ * ^ 

7^yA-l£t*-/K 7 ^ y /l^^n ^^a-t£ if© 

it (8) a - y o^/W^-dp^- 7 -^'^o 7 

m x % 5 0 

# 38 W ©Baffin (9) "C^ ^^S^as^li^W^SS^^^&V" 1 "^ 
R'\ R b \ R\ R\ R\ RMnHLTtt, ±IE^ (8) T^^tbS 

25 ^ o) xm&ivzmmm{u.&&'fz>m&&te. mm^ (8) 
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[ ^ ) t ^ y 7wys, -y^ = ^k*^] 

£ % t K n ^ ^ ^ ^ h ^ £ ^ ^ ^ x A- & <if ] , ( * * ) T^yn^K 

y/K isism&Afcft z&rni? bti%o *m^«rtfe^¥ 

il^HT, 1- (1- 7 * y n ^ yw^-df i - ^ f ;uxf 

10 71-) T?Tl/#ls, 3- (1- (^) 7^n^;^if>>-l-^ 
/l^ac^A,) — 1 —T ¥ ^ ^/ ■*? J — /\/ s 3- ( 7^ U n^^t^ 

- i -r y ifo, Ty-v>?>&\z&km&-e&m£ 

Sr-g-tf ^ ) T^y ^fk^^^ ^it^^a ; 2-fc Kn dp- - 6 - ( ( 
15 T^ 7 y n ^ Jl/^-^r is) - h y ^ n [ 5 . 2. 1. 0 a ]" -r # 

2-t Kn^'>-6 - ( ( p< * ) T^yp-f/i^dfvO hy^^n 
[5. 2. 1. 0 2 - 6 ] 2 - (1- T^yo-r^^-df- 

1 - p< =3- ;Vzl^-;\s) Hi/^n [5. 2. 1. O 2 ' 6 ]^^^, 6 
-t (1- ?) T ? }) v J As** is - 1 - * ^jux. 

20 ^/w) hy^^B [5. 2. 1. 0 2 - 6 ] ^4S(7>fl&at^^*SIS:^ 
tf T ^ y A-^^T^Wfc-^ft if;&S % x. 7 ^y^itt^#4T* 

# <b£? S LV^ 0 BuI2*Jt^^(-*5^S5t (8) T'i^tL5a- ( 

^ ^) 7^n^;ut^^-7-^fP7^ F ^m^&b f&cD^ft^ ( 
#Jx.te\ MIEflgat^^^SRSr-g-tp ( * * ) T * y /i^^ ^ ^ /Wfc-£& ) 
25 t'ott^fi, #(dPS^$H^^^ % #rjx.te\ mt/ft= 2 5 / 7 5 - 
7 0/ 3 0 
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B&fES-a-ffcoSispj^^ftte, 5 o o o~5 o o o oum. 

3: L < 7 0 0 0 ~ 2 0 OOOSlTfci, 

* h £f) > ^WWlN^m;*.^^ [0IJ;i«c x 1 

-1- (4-^f/P7i^^) PWP/jx- /l^df- >- 1 -^^y'^ /U ^ p 
^ 1, 2, 3 - h y ^JV-fo—jVir^i/* ^J^^<>ifly, 1, — 
ha — 2- ( 4 - 7 x. — /I'TwU/^ = /U^-^r >^ 1-7 
^— f^— 1- ( 4 - ^ ^/U7 ^ — A^/lxzfc - i/ t« tVU) — 1— fc 
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£ , &\z.i£. Hutafi-^^ 100 li^icjfLT 0 . 1 ~ 3 0 fiagiK # 
* l < fa 1 ~ 2 5 fifi^p, $ p, l < 1 i 2 ~ 2 0 mmnumcDmm 

©•^^^^LT, mm (^v* him) i:M^i3tLT 
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SSrfflt^TfT 5 w £ 5„ ^JK^ff^tt, m%.t£0. 1 ~ 2 0 n m 

5 &\ X e C 1 , K r F , K r C 1 , A r F , A r C 1 & if) & ifj&S^ffl 
$ tLSo fltft^-^/l"* 1 — #J f2* 1 ~ 1 0 0 0 m J / c m \ 3: L 
<{il0~500mj/c m 2 Mtfe^ 0 

it (9) <D«i£m^<© 9 ^^^^ii-^JciJ&Pt LT, -51^^^^^ 

is c 0 - 1 kp ^r-^- 7 -7*7- * 7 1 h ^mm^^mmi 

HtjISit ( 6 ) ^tl5a-t Kn Jfy-y - n 7 * h >|f agf$W 

5*), R^^iJgf tfcS^^tl, i-*t>*>, HMie5t (6a) "C^S^L 

as an ufe <9 , must, m.m, mm, v^m, P -h^=^ 
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sjes*^t^s s/^^fifefett, mmnjffe, mz-i£* mm, mm 
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o^^T^vy^y-l ->f;l/) - a- t Kndr^- 7 -y^yU- y _ 

7 - ( 3 ? is # is — l — J /U) - a 

-t KD^V'-y-^f/U-y-T'f ny^ h is ^ a-t Ko^y-y 
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KnifV-y-^f A'-y-^f 07^ h>\ a-t Kn^y- y — ^ 

=}- 7V— y - ( 4 a _ _ t Kn7;l/tl'^;i/) — <y — 
a-t Kn^y- v -^f/i,- 7 - (4 a - ^-t h'tJT/^t-^ 
) — y - o 7 ^ h > x a-t KDJfy- T -^^- y - (8a- 
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) - 7 n^^hV, a - t K n =3r:X- y - (6-t K n =¥ M 

[5. 2. 1. 0 2e ] - v -^^-^_ 7 _ 
^ n^^h^^ a-t Kndfi/- v -^ ;u _ r _ ( 2 a -X-t K 



nT-ir'7-^7 i -yL') - y-y^uy? y ^ s a-t Ko^fi/-y-^ 
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-t Kn^^- 7 -^f;u- 7 _ {\ - J ;vits;V-j-=L,v) — y - -f ^ u 
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it (10) Tt^5y-/fp^ h^^^^op^, R^TK^/l^ 
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h 4 (24) 
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R\ R bA teffifZiZ.m C) 
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^9^*2 a, ^ a l -rp-n,? $ ; a - =. 

f-As- l - t #-v^9 ^ * *? ; -;k a y/o tVu- 1 - r ¥ 
9 9 J — 3-t Ko=JfV-a-^ ?-/v- 1-7 ^-^ ^ > y 9 
S —A's 3 - # tff =3f — a — * =5- ;v— i — T $° 1/ $ 1/ * $ / — /u , 
a ^/W- 3 a -X— fc Kp^ ^^^^ ^ S —A' > a - * ^ ?V - 4 a 
y ^ 9 J —/Is, 8 a - fc Kndri/-8-^ ?-/V- 4 a - x # y 
^ ^ ^ y — s a— 4 a - X — fc Ko 7/U^-l/y> ^ / yu x 
a -y ^yb- 4 a t KoT^h^ir^y^y — a - ^ ^/U- 

8 a -X- fc Kn7ifyM/y^y — ^ a _ y 2 - h y ^ 

* n C5. 2. 1. 0 2> a ] f^^^^y-;^ 6 _ t Kc3 ^^_ a _ 
^^-2 - hy^^o [5. 2. l. 0 2 ' 6 ] a 
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LTiMJfifflv^ ^#v^ & ft: <7> {£ ffi ft tt, it (26) T 

**Hsflid^tsii^{b*ifi l^/nn^tx, mz.it o . ooooi~i 

20 # * L < 0 . 0 0 0 1 ~ 0 . 1 ^ /l^S* t? h 5 o * n ^5 K 

it&moi&mMte. (26) t*$ $n5i^iti^it:*i 1 

T, fStlio. o o o o l^i^/u, ff^Ktto. ooi~o. 7^e 

j&f^ ^>/^h!J/K hy7;vtn^;^yf y/^' 

25 fc>*b 5 » Sl&fflfttt, #<J;U2\ 0~ 3 0 0°C, #]£L 

< li 4 0 ~ 1 50 °CmitT'fc5o SJEE&J5£4fe W:* ffiiB, ft^S^ b b b 
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fuisst (10) T?^ y -"T^P 7 * R^7^ 

Dn^lXtt^^D'fA'STJfciM [a - (^^) T^Un 
^t^fv' - y -y^n ^ ^ h « x ( i ) BUlSxt (10) 

x (ii) BUlEa-t Ko*V-7-7f P7^ h^Si^frfc (^^) T 
^ y /U8A7>f K t Sr, HJxf-;>7?y4 if (©ifiS© #fiTT*gJS $ 
-yrS^-fe, (iii) milSa-t: Kn^f->- 7 p 7^ 

(^^) T y /l^ac^^/l^ i^T/l'MIClftTTx^T 
>i'X&i-5;fr«fcfc^fc:J:«9 5 0 Mia (i) RXf (ii) ©^ftiz. 

15 (iii) <£> >fr jfe |£ *3 t\ acx 7^5! tMi^T/l'PJf 



WO 00/35835 



71 



PCT/JP99/06891 



# 38 W (10) T?$$H57-7"fP7^ h>^j*#:fi % ^Tttt^ 
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H&IE^ (2a) R\ R'fcitettS^fl&St JttT8BR\ R'|C 
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ynf/K ^y/p^/K y*^/K -ry^/K s-y^/K 

t-^,K -O^k fv'/H/^Mlcc,- 
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— /K l-y**/ — 2 -p« ^-/w- i -^pxy — /p % l 
~/K l i 

^T^y-ZK 2 -zf^ls- 1 -*---/Ufci?(Z>&3ff#2~3 0 
L< te2~2 0, $ b\Z.#?g. L< «2-l 5) coj&fq X tt^ffi^ffi 

flfi^M 1 MlT ;\<^—;l< ; o^yf ;W^^/P7^r!-/u H ^ u 
is As* JVT A> a - As , 2 - v-^ n-^dr AsT As =» — ^CDgg 

- 3-7i=;^Dt:>7/V3-/K ^£ 7 As = — /Ufc ^ CO %&mm 1 
«T^ = -^;2- (2-t Kn^>xf;V) f !> * > * ^CD****; 

MfB^ (3a) -C*$ix5U*tt, (3) T?*$n«-ft^^© 

5 *>R c ^ 7 K^m^-efc§<h:^%{c:^^i- ( 5 0 ^ ( 3a) r% 

Yfiffjfe^ (3) £m&x*hz 0 
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ik&Vdk LtY = CO ! R , ^5U|i^^51^l;tt, ftufE5£ (6 
) iiW^-rS^^lfe (5£ (6) ti^T, R*=R'R'CHS, R b =R 

, 5*; (4) tMt5 2, 4-v ? fc K n dp t/^^-^ ^xu«S; ( 

6) |:SSt5 4- xf/i'-2-t Ko^rv'-r- ^^n^^h^#S£ 

^ (H) T££;ft5#«?F«&|qfl: 3fe-rmj|B^ (4) (d^j^-T 

KP^riz-fb^fe (5£ (4) IC&V^T, R^R'R'CHi, R b = 

tf)#£T, HfiSE5£ (1) T*$^5^ 5: Kfk^^^rttl <t 
U Sffl25t (12) -vm $*X<5 Tir * — /U t ittjiEit (3) ^ £ *i 3 ?g -ft 
^-W7^^i?r^^$-fr5^<i:^«fc huIE5£ (13) -eg* $*l5 0 - fc 

^ (12) * % R\ R"\ R"{^jtt5Wlli:UT(i, f&fBR\ R b 
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tVK ^f^, ^y/f/K s-y^/K t-y^/K — ^ 

^5, -y^ * T^>r~A-£, ^^ttm^fbTk^S) ; :7*-/K ^y^ 

it (12) T?lt$H57-b^-^iLTIi, H&fBSfcSl/li^©^^^ 
15 m-&mffi&*ft-f 57t ^-/^ (Al-3) <t LTflJ^Sftfcfc^i&rtsag 
lf£>*T,5„ ft 0(1 l, 3-i?t*y7^, 2-*3-'tv- 

3 - ^^-df V 7 i/ik&tfo ; 3 - v 5 ^-^-^ if co l , 

3 -V> i/fc&m ■ Tir h7^f t Kv^ ^vi' 7 -fc * — ^Wv 5 
20 7/^/^71? ^a3-£**L<5 0 

it (3) T?*§tuS«i4d-^7-r ^ttgtrfBtlRl«T*>5o SJfcteiiufE 

fc*5* ro^i^-Cfi, ife-fxt (12) T'«$ji5 7t^-;n:^^f5 
25 i, i - ^mm^^i^T^^/U9^^^^±^L. (3) 
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SJcbfc^ ^^/H^ii^jjjff^ - t «t <9 % 5£ (13) t?*$ttS/5- 
5. t Ko =*r S"ffc at 

l n huie^: (14) T~mznz*^i/i%mm+%^irzik&>&tmtz£: ( 

3) T-S $tv57&t£2j- £KJ& £-£5 ^ £ ici; 9 , fulfil (15 

) &t>*5£ (16) 3Q>£>iSft£;h,fc4>&< t 1 Sot K n 3f Wfc 

it (14) cf\ R\ R\ R'l^infiSHtlt FtufBR\ R b 

l^i-tstiStil^tro^^if if* Limits fete, ^ 

Bl^it^HbTkSig ( v-^ p T/U^r^S, is 2 n T/P^- — 

R\ R \ R" (R°iR', R p «irR\ R ° £ R \ XttR'tR'tR' 

N ->^n— ^rfy, ix^p^ i/ fa*?? I/, i/?X2^t)i/ s 

is? p K-T* Vlft <Jf <7) 3 ~ 2 01 (0* L<li3-15g, $ 

ot^^^sii, ->^D7/^yi) ; r y-?^? ism, ^°-t 
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V h ?± ^m, tFn^xtyf h V is? * [ 5 . 2 . 1 

. o 2 - B ] ^ — t Kn7tt7T^i8, — t Kn 7xtl/ 

yi, ;;vt:/vtyl, y ^ /i' ^ y i /j; i:' 2 ~ 4 i a S © 1 ^ tt I S 

t J: v>«> 

#S3if8*<S:^#-*-5i&3\ ^ (14) t^^ns * ^^Mtm-^teffisltew 

10 ^ (14) ^^^s^^ttsf^fei Lttt, strts^ 

^•^^^^^SrW-rs^^TK^s^^^-r^^^^ (A3) , fflz_\$ s m 

i>*Vm*.ik&V!l (A3-la) , Stf^'ffcizklfg^^ Lfc^W^ttSI^ 
(A3-lb) , y^iE^^ttSit^^fe (A3-2) Ht 

15 5t (3) T?*$n5IStttV7<< ^fewlT&t |^«t?S)S, Si^^BiJlB 

it (14) tsfo%it&m(Dt%* =5- >mmum^7 *j 

20 3 2 owllg^ro HSY©^f ©^iJI^Xtta&©^| 

Lfc^ \Z.Wt& £ t id «fc 9 % s£ (15) tt^St 

Kd ^V'fb^^X^iC (16) T^$tb5t Kn^f^j^fe^^^ts^ 

25 ^coj: p (3 LTMrnZftzm (15) T*$tb5t Y^-^iy\\L^m(Do 
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l, r\ r\ R'fr^ti^ftTkmm'mnc ,- 4 r ^^-^mxh <o , y 

) , 7 U -/Vt*?/*^3|?-^£x T is sis & ( #J x. fi\ Ci- 4 7V/l'I 

io grtas: (u) ztiz> * ^-^mmw^^^-r z>\t^m t stjtast Ob) 

mjist Kp * Si J£t-*3^-t\ 5t (3) 

15 tg^i~5o HiJiExC (15) feifg ^-r -5 fc#Jfe (R' = H) 

&T//Xtt^t (16) ^ *B ^ i~ 5 -ft ( R e = H ) <75ft*3«9li, Xttflfi 

ta^^^^^nx.T, *t (17) •e^$ix5*/i'Ji?-;Wb^«!^^t5, 

20 5$: (17) T?S$H5*^^ = ^^«||i x 5£ (15) iCl+g ^i-S-fb-^^ 

(R e = H) b^sft^^tbT^Bfe-rs t>(7)^%x.bHSo 

r 5 tTl^i$tv5S: (17) Ti$^5*^^' = /Wl:^feo^, » 
A-tf;-/^ (#J;ite\ Ci-47;v3^^-*^^-^S) , 7U- 
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15 x«stifS{k:^^{-^Px.T, 5t (is) t:-* $ ns-fb-^^^^^i" 

-5 o 

5£ (18) tStlZlt&Vote, 5& (16) tlffi^t5i^l3 ( R c = R " 

20 =H) (D * =5- n — ;\>>&&m 1*3 "C $ h $ iXt # /Utf* ^/I'S £ & <9 

rHTl^I^S^ (18) -e* £ftZ> # ;V7$~;\sik^m(D 0 $? 
25 '^TklUM^XteC i- 4 T^^r^S"efc «9 , Y & T >V ^ 5r is t) /Vtf? — yl^S 
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(i4b) t* 3*1,5 * fyiiii^^ttMt^i ££/££-*<5 r t 
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x M^Ltt\ «>ttgi*Ub^#> (A3-la) % SIC^ftTK^S^^^Lfc^ 
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O U'O. 6 * y ^E-/K g^rr^/l. }* (n) o . 0 15 5; 

y^E-/U % hJt^/UTir f (III) 0. 0 4 5 $ U^/l', R 

V7th=h!J/Hml©S^*S:, ^*#ISMT ( 1 StEE) , 7 0 °C 

«fc 9 II ^ £ w •?> x 2, 4-i/t 4 - *J * JV^ls ? ^ 

Sloi ^- /W^S flx i % -c s o-t Ko*'>-a, y , y — h V * — y 
-Zf^-u 7 ^ h ^^SIIX^ 6 5 %T'4^Ltl/^c„ ^ * ^ y jV&x.?-jV<D 
fcitm tt 8 5 %T*feofc„ 
20 [a-t Ko^^-a, 7, 7— hy^^/l^— -y — ^"^n^^h^CD 

1 H — N M R 6:1. 46 (s, 3H), 1. 53 (s, 3H), 
1. 54 (s, 3 H) , 2. 10 ( d , 1H, J = 1 4 H z ) , 2. 3 
2 (d, 1H, J = 1 4 H z ) , 2. 91 (s, 1H) 
25 13 C-NMR 6:26. 2, 29. 0, 48. 4, 74. 9, 82 

. 3 , 17 8. 6 „ 



WO 00/35835 



84 



PCT/JP99/06891 



7yvy^y3 5 y /K N-k Kn^->7^;v^ 5; Ko. 6 5: V ^ 
jV, sS-ri/'? J±T±^S)sT± h-t h (III) 0. 06 5!)^, RWffi 

m i m i ^^^#)?r s tiii^T ( i $*.j±) s 9 o °c-e 6 mmmw u 

HJfefcl 5 

T ^ V ;l-m=z- 3-)\> 3 5: y ^/K 2 - ;7°n s<; — 3 m 1 , N-tKn 
*c*/-7 & J>1"( 5 KO. 6 * ]} Htn/N^ h (n) o . 0 0 3 * ]) 

3/^h7tfyu7t ft h (III) o. o l 5 5 y ^-/k 

Tirh-hy/umi om^m* , mmwm%T ( 1 ^;jbe) % 6ott 

1 2 B#|fflj£# Lfcc KJfc ^ n K ^ 7 ^ -##f £ 

•fcOIE^fct^^ 2, 4 - v=fc Ko 4 - * J-tV^^f ^^^l^- 

#S I& ^ 1 . 5%"!?, a-t Kn^fv'-y, y — >V— y— -ff-xi 
7 ^ h ^flSlfc^ 7 5 LTV^tc 0 T ^ y /Pl£3c^vKZ> ft 8 

1 %Tfcofc 0 

[a — t K C3 df- — 7 , y — is^^jl, — y — yrj-xiyf 
h jV*f—# ] 

'H-NMR (CDC 1 a) 6:1. 42 (s, 3H), 1. 51 ( 
s, 3 H) , 2. 06 (dd, 1H), 2. 52 ( d d , 1H), 3. 
03 (brs, 1 H) , 4. 63 (t, 1H) 

umm 6 

7^ y^ixf;P3 ^ U^t/U, 2 -^pX/- )V\ m 1 , N-tKo 
$ ^ K0. 6 5 gt=gfe:a^yi, h (n) 0 . 065!)* 

/K &V7t h ~ h y /H m 1 ©jg ^^#ffl^T (l^JE) % 

6 0tt5 B#fi88E# ttdo 5iJfcmtp<D±l&!®)%Jfx ? u ^ K ^7 7 v _ 
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##ri- «fc "9 m^t- t i 5 , 2, 4-i/t 

F V^l&^S 4 3 % "C £ £fc L T V ^ o T ^ y A^^^/K^fe-fl^tt 
5 3 %T*fco fc 0 

Hifg#!J 7 

* $ {7 V SUm^^^ 3 5: U ^e/K 2-^P/V-^4ra 1 , N-fcK 
P^fi/7^/U^> KO. 6 ^ y^e/U, h (II) o. 0 155 

y^e/K ^^FTtf/UTthtb (III) 0. 0 4 5 U^K 

v7tF=ni;nmi ^^^^ mmmm^LT ( 1 ^I±) , 7 0°C 

J: 5 IB ^<fc i: r ^> % 2 , 4 - fc K o 3r - 2 , 4 - ^ ^ > 

tifczL^/Utfikm 1 o /oT% o-tpp-tiz-a, 7, Y -].y^^yu-7 
7 ? h >frl&m 6 5 %T4^LT^fc 0 * * ^ y /Ug?JC?vKZ> 
Isfc^ 8 5 % T? o fc 0 

[a-t Fn3f->- a , 7, 7 - M ^ f ;U- y n 7^ ^y® 

1 H — NM R (CDC 1 3 ) 6: 1. 46 (s, 3 H) , 1. 53 ( 
s , 3H), 1. 54 ( s , 3 H) , 2. 10 (d, 1H, J = 14H 
z), 2. 32 (d, 1H, J = 1 4 H z ) , 2. 91 (s, 1H) 

13 C-NMR (C D C 1 ,) 6:26. 2, 29. 0, 48. 4, 
74. 9, 82. 3, 178. 6 

MMM 8 

7^^Kif/l/3^*;K is? . 5m 1 N N- 

tKn*i/7^>fU'0. 6U^;K g^^^A/H (ii) 0. 0 0 
3$y*/K =^/H7tf/U7t hth (HI) 0. 0 15;H^ 
> Xl57th=MJ/i,2ml©I^S:, S^^#IS^T ( 1 SUE) % 6 



WO 00/35835 



86 



PCT/JP99/06891 



#f J: 9 p-< fc £ r 5 s 3-t K n — 2 — ^"^y - l - t^t^t* 
n [4. 4] y ^- J& ^ 5 3 % Tr J$; L T V ^ 0 T^U/I^ol^a^ 
Is-fb^ fit 8 3 %Tfcofc 0 

[3-t Ko^i/-2-t^y-l-t^t7t°D [4. 4] yfy 
CO 7,^? V JV"?—? ] 

^-NMRCCDCls) 5:1. 6-1. 9 ( m , 7 H) , 2. 
0-2. 1 ( m , 1H), 2. 28 (dd, 1H, J = 1 0 . 5, 12 
. 8Hz), 2. 55 (dd, 1H, J = 8 . 1, 12. 8 H z ) , 3 
• 18 (d, 1H, J=3. 3Hz), 4. 61 (ddd, 1H, J = 
3. 3, 8. 1, 10. 5Hz) 

13 C-NMR (CDC 1 ,) 6:2 3. 2, 2 4. 2, 3 8. 6, 
39. 1, 40. 8, 68. 9, 92. 2, 177. 1 

IR(neat) (cm -1 ) : 3 4 1 7, 1768 
MMffl 9 

^rt h-Mj/n m i *tmmmz& 1 »a&anu so 

°CT3 OftmWLtt. Rfcm*iD£.f£m & tf x f n-^ yy^y j-ftjft 
7* h>tfl&m2 0%-C, 2, 5-^tKn-5, 5-v^^^^-2- 

h ^f- * ] 

1 H — N M R (CDC 1 3 ) 6:1. 39 (s), 1. 45 ( s ), 
2- 4 9 (d d) , 2. 9 8 (d d) , 2. 9 5 (s) , 4. 1 3 (d 
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d) 

MMM i o 

^y^if;V3 5 K/K 2-7°n/V-;U3 0 5 U N- 
t Kb ^f->7 & J\"< 5: K 0 . 6 $ y ^EvK gt-gfeny-ou h (II) 0.00 
5 3$y*/K =is</U h T±^JlsT± h -T h (III) 0. 03^y^/K 

a^rt h = hy;nm i oi^fe?^, mmwm^T an,i±) . 70 

— I^f+i-r t J: 0 , a-k Kn^i/-jj, y , y — h y p« ^=-yu— v — 
=7 V V >fri&m 1 4 %-C#^nfc (trans/cis=74/ 
10 2 6 ) 0 

[a-fcKndfv'-fl, y, y - h U ^ f ^- 7 - 7> d 7 ^ K>© 
[ t r a n s 

'H-NMR (CDCh) 6:1. 19 (d, 3H, J = 7 . OH 
15 2 ) , 1 • 28 (s, 3H), 1. 46 (s, 3 H) , 2. 23 (dq 
, 1 H, J = 7 . 0, 11. 4Hz), 3. 01 (brs, 1H), 4 
• 15 ( d , 1H, J = 1 1 . 4Hz) 

13 C-NMR(CDC1 3 ) 6:12. 0, 22. 5, 27. 4, 
47. 7, 73. 7, 84. 8, 176. 5 
20 [ c i s f£] 

'H-NMR (CDCU) 6:1. 03 (d, 3H, J = 7 . 3H 
z), 1. 40 ( s , 3H) , 1. 44 ( s , 3 H) , 2. 23 (dq 
-like, 1H, J = 7 . 3, 7. 3Hz), 2. 87 (brs, 1 
H), 4. 60 (d, 1H, J = 7 . 3Hz) 
25 "C-NMR (CDCh) 6:8. 5, 24. 0, 27. 7, 4 
3. 6, 70. 9, 86. 1, 177. 1 
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umm i i 

vw^yl^xf^s^H/K 2-/0^7-^31111, N — t K 
v /\"( ^ K 0 . 6 5 U^/l', h (II) 0 . 0 0 3 $ 

y * /K 3^/l/h7tf /U7t h (III) 0. 0 2 1 U ^/V, S 

5 U!7t F^M)/Hml©M^, ^^#E^T ( 1 ^CJ±) . 7 0 °C 

— *J*?-/l'—y—7* ! 3 L V7 9 h ^ *S ICZ ^ 7 2 % "C# 5> tt (t r a n s 
/ c i 5 = 7 6/ 2 4) o v yii^xf 9 0 %t fco 

10 ti a 

[a-t Kn^->-^-^h^ri/^7/l'/K — 7, y — is * 'f- J>V — y 
[trans{$] 

13 C-NMR(CDC1 3 ) 6:14. 1, 24. 0, 28. 8, 

15 58. 0, 6 1. 8, 69. 8, 8 1. 6, 168. 6, 174. 4 

[ c i s {£] 

U C-NMR (CDC 1 3 ) 6:14. 1, 25. 0, 28. 2, 

55. 3, 6 1. 7, 69. 5, 81. 8, 169. 3, 174. 2 

MMM 1 2 

20 7v;l/iv?ifA/3 2 - n X; — ^ 3 m 1 , N - t K n 

5:^7 $ )V4 ^ K0. 6 S U ^e/K SSn^/l'F (II) 0. 0 0 3 $ U 
^•/l/, 3^f7tf^7t ft h (III) 0. 02 1U^/K W 
7tf=MJ;Hml(Dj|^lr, ^if^HfCT ( 1 $CJE) , 6 0tf 
1 0H£KJ£#Lfc o S/^^-^^^r^y # <tf * 7 J* ? n-v 

25 M#-r r. £ «t 19 , o-t Kndf-i/-ji-x = y 

- i7 t/U- y = ^ f ^^iftspi 6 3 bftfc (trans 
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/ c i s = 7 5 / 2 5 ) 0 7-7^i|i;if/u©^$(J 9 7 % "T? £> o ft 

o 

HJfe0>J 1 3 

i&BL&.i'x. 1 ?- 3 ? y^^, — )V 3ml, N - k Ko^r 

i/7?;M^ KO. 6 U*^, SK^^/Vh (II) 0. 0 1 5 ; H 
3^;^7tf;V7t hth (III) 0. 0 3 ^ y^^ N ^^7t 
h y m ] ^m#H^T ( l Mil) , 70tti 2 

£ r 5 , a-t Ko : 'f'>-^-7i^;V-7, 7 _^P<^yp_ 7 
-^^-n^^h^^SliX^Sl8% s 2, Kn ^rv'- 4 - ^ f 

3 - 7 ^=.JV<>? ^m^^/^^^m 2 4 %T'4^LT^fc 0 &&&S^ 
^ ^ ^ CO ^< |i 6 1 % fc o ft o 

[a — k Kndfe/-|3-7x=;l/-7, 7 - y'^f/u- 7 - 7*f o 7 

'H-NMR (CDCh) 6:1. 32, 1. 4 1, 1. 4 4 and 
1. 5 2 (4s, 6H), 3. 00 (brs, 1H), 3. 23 (m, 
1 H) , 4. 66 (m, 1 H) , 7. 1-7. 9 (m, 5H) 

MMW 1 4 

2 * y — /H 5 $ y N — 

t Ko*^7^/l/^ * K0. 6 U^/K SSE^^^h (II) 0. 0 0 
3 5y*r/K 3^/H7tf;U7t FtF (m) 0. 0 3^t/K 
&t/Tir h - h y m 1 tfr/Si^Sr, ^H#ffl^T ( 1 n.!±) , 5 0 

-Ki#trii:J:!) % y _ - a- t Kd^'>- v -^^- y 
^ & 7 ? h ^^siRsp 7 4 %-e# feixfco 
[ 7 _^^, >;U _ a _ t Ko^i'-7-^f;i'-7-7'f 07^ 
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'H-NMRCCDCls) 6:0. 89 (t, 3H, J = 6. 8H 
z > • 1 • 2-1. 4 (m, 8 H) , 1. 47 ( s , 3H), 1. 55 
-1. 7 (m, 2H), 2. 00 (dd, 1H, J = 9. 2, 13. 2 
Hz), 2. 56 (dd, 1H, J = 8 . 8, 13. 2 H z ) , 3. 1 
6 (brs, 1H), 4. 61 (dd-like, 1H, J = 9 . 2H 
z ) 

13 C-NMR (CDC 1 ,) 6:1 4. 0, 2 2. 5, 2 4. 0, 

2 7. 0, 2 9. 4, 3 1. 6, 4 0. 8, 4 1. 4, 6 8. 8, 8 5 

• 2 ' 177. 4 IR(neat) (cm -1 ) : 3 4 3 6, 1768 

'H-NMR (CDCh) 6:0. 89 (t, 3H, J = 6 . 8H 
z), 1. 2-1. 4 (m, 8H) , 1. 38 (s, 3H), 1. 69 
-1. 74 (m, 2 H) , 2. 07 (dd, 1H, J = 10. 3, 12 
. 6Hz), 2. 44 (dd, 1H, J = 8. 8, 12. 6Hz), 3 

• 33 (brs, 1H), 4. 67 (dd, 1H, J = 8. 8, 10. 

3 H z ) 

13 C-NMR(CDC1 3 ) 6:14. 0, 22. 5, 23. 4, 
2 5. 5, 2 9. 3, 3 1. 6, 4 1. 2, 4 1. 7, 6 8. 4, 8 4 

• 6 > 177. 5 IR(neat) (cm -1 ) : 3 4 3 8, 1768 
M1&M 1 5 

5 S V N-t Ko^r^7^;K^; Ko. 6 * V mm=>s<;i< 

h (II) 0. 0 0 3 ^U^;K = '<As h T ir f^j ± h ~T h (III) 0 
. O 3 $ y^e/K RZ$T± h- h V ;H m 1 0)fe&®*^ i£H#fflflT 
(1*BE) , 6 0°CT8fl#F^Jt#t/c o Rf&«*tt*r^y Ufn,*? J* 
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v-- 7 3-?^- y -y'^u y ? h vdSjjx^B 7 1 %T'#bH/: 0 

> (2JH4AO (D^s<? h $ ] 

5 'H-NMR (CDCh) 6:0. 99 ( s , 9H), 1. 37 ( 

s, 3H), 2 . 25 ( d d , 1H, J = 1 0 . 3, 12. 8Hz), 
2. 31 (dd, 1H, J = 9 . 2, 12. 8 H z ) , 3. 03 (br 
s , 1H), 4. 68 (dd-like, 1 H J = 9 . 2, 10. 3H 
2) 

10 13 C-NMR(CDC1 3 ) 6:22. 0, 24. 6, 37. 1, 

37. 3, 68. 6, 88. 6, 17 7. 5 
IR(neat) (cm -1 ) : 3 4 2 1, 1753 

'H-NMR (CDC1,) 6:0. 96 ( s , 9H), 1. 48 ( 
15 s, 3H), 1. 87 (dd, 1H, J = 7 . 0, 13. 9 H z ) , 2 
. 73 (dd, 1H, J = 9 . 9, 13. 9Hz), 3. 37 (brs 
, 1H), 4. 56 (dd, 1H, J = 7. 0, 9. 9Hz) 

"C-NMR (CDCh) 1 6:24. 7, 24. 9, 37. 4, 

38. 1, 69. 2, 90. 8, 177. 7 

20 IR(neat) (cm -1 ) : 3 4 0 5, 1755 

MMffl 1 6 

T * U /^ife* ^/i^ 3 5 V 3, 3 - v^^ ^yi^- 2 - y — 1 

5 $ y -=E-/K N — t Kb ->7^;U-f 5 K 0 . 3 S: 1) f^ggn^/ix 
h (II) 0. 0 0 3 5!)^, =/^h7t?/l/7t h (III) O 
25 . 0 3 ;!J^;K XlFTt h - h!) ;H m 1 <Z> $1 4fc £ , ifc*#ffl^LT 

(i^jee) , 5 o°cx- 5mmmwLtc 0 R^m^-m^^v xv^x^j* 
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^D-^ h^77^- Kitti" ^ <ir {C J: tp . 3-t Kn^>'-2-t^y- 

[4. 5 ] -7=^ :/^i&i?< s 3 %-X:nhfhtz 0 

[3-t KDar->-2-t=Jfy-l-t^t^t 5 D [4. 5]t=-#^ 

5 'H-NMR (CDC 1 3 ) 6:1. 3-1. 4(m, 1H), 1. 

42-1. 59 (m, 4 H) , 1. 62-1. 88 (m, 5 H) , 1. 
95 (dd, 1 H, J = 9 . 9, 12. 8Hz), 2. 87 (brs, 
1 H) , 4. 61 (dd, 1 H, J = 8 . 8, 9. 9Hz) 

13 C-NMR (CDC1 3 ) 6:22. 4, 22. 6, 24. 8, 
10 36. 7, 38. 2, 41. 4, 68. 2, 84. 3, 177. 2 
IR(neat) (cm -1 ) :3421, 1749 
MMM 1 7 

T? V * V ^/K — A- 3 0 5 y N — fc K 

n*«>7Wn'0. 6 5 y ^r/K gfcg=i^^ h (II) o. 0 0 3 5 
15 y*/K n^;^7tf-;k7t hth (III) 0. 03^y^;K &xfi 

7t^-^y;n m l (DWL&mtt, mm^m%T ( 1 ^h) , e o °c-e 

20 f/^lR*4 o%-ei|p)nfco 

[ a - t Kb ^- y y _ n ^ h ^ ( 2 

'H-NMR (CDCU) 6:0. 90 (t, 3H, J = 7 . OH 
z) • !■ 2-1. 5 (m, 6H) , 1. 6-1. 7 (m, 1H) , 1 
25 • 73-1. 81 (m, 1H), 1. 88 (ddd-like, 1H, 
J = 1 0 . 6, 11. 4, 12. 5Hz), 2 . 70 (ddd, 1H, 
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J=5. 1, 8. 4 , 12. 5Hz), 2 . 8-3. 1 (brs, 1H 
), 4. 38 (dddd-like, 1H, J = 5 . 1, 7 . 3, 10 
. 6, 15. 8Hz), 4. 54 (dd, 1H, J=8. 4, 11. 4 
H z ) 

13 C-NMR(CDC1 3 ) 6:13. 8, 22. 4, 24. 6, 
3 1. 4, 3 5. 2, 3 7. 0, 6 8. 6, 7 7. 3, 1 7 7. 7 
IR(neat) (cm -1 ) : 3 4 3 6, 1768 

1 H — N M R (CDC 1 3 ) 5 : 0. 90 (t, 3 H, J = 7. OH 
z), 1. 2-1. 5 (m, 6H), 1. 55-1. 61 (m, 1 H) 
, 1. 64-1. 71 (m, 1H), 2. 25 (ddd-like, 1 
H, J=4. 4, 8. 1, 13. 2Hz), 2. 36 (ddd, 1H, 
J = 7 . 7, 13. 2 H z ) , 3. 53 (brs, 1H), 4. 52 ( 
dd-like, 1H, J = 7 . 7, 8. 1Hz), 4. 66 (ddd 
d-like, 1H, J=4. 4, 7. 7, 8. 1Hz) 

13 C-NMR(CDCls) 6:13. 9, 22. 4, 24. 9, 
31. 3, 35. 6, 35. 6, 67. 5, 78. 9, 177. 8 

IR(neat) (cm -1 ) : 3 4 1 7, 1768 

mrnm 1 8 

T ? V )\s^=c =5- ;\/ 3 5; y ■=& 2-7°o^V-^3 O 5 li*^, N — 
t $ A"( ? K 0 . 3 * V ^ fV , gfcifc =i ^/U h (II) 0 . 0 3 

^ \)=tfl,^ rxft± ^M)/nmi <Dm.&yd mMwm^T ( 1 ^ 

JE) , 2 5°CX» 2 OmmMW^. ^V^l?T^^^#lamT^ 6 0"CT2 

i^fctr^), a - fc Kn 3f y , y - ^ y - a 7 ^ h 

V^iR^ 3 4 %-C£l& LT^fCo T ^ y jumaL?-;l,<Difclkl$iZ 3 7 % "C 
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1 9 

4, 4, 4 - F !) - 2 - ^7VSif ^ 2 ; !) ^/K 2-7° 

D/V-^3ml % N — t Ko^ri/7^;K 5 K 0 . 2 * V ■=& % 
5 =ay</U}* (II) 0. 0 0 2 ?!)^^^ n /^/l^ b Tir ^^Ti? h -7" h (II 
I) 0. 0 2;D ; e;K Xl/Tt >=h!)/Hm 1 ©S^ftSr, 
BMT ( l SUEE) * 7 0°CTl 2 B^ljf # Lfc c Sifc £ f y % V 
)Vt> y J* 9 w V ? ? ? 4 — blzXV , & - h V y/^^ru * ^ 

}V— a — t K n dp — 7 , 7 — ^ — y — ~7 ^ & 9 ? h >" l& ^ 6 
10 0%, 4, 4, 4 - MJ7^tP-3-t Kn^'>-2- ( 1 - t K n 
1 - ^f-;l/xf /l/) i^gfcac^^j&sifc^ i 0 UTV^c 

o &*3 S 4, 4, 4 - MJ 7^to-2-7* , Tyi^f /K?)ifejb$(i8 
5 fc 0 

15 —T'^-v?? hl/(D*^? b ;Vf—^ ] 
[ t r a n s ffc] 

'H-NMR (CDCh) 6:1. 48 (d, 3H, J = 1 . 5H 
z ) , 1. 64 ( s , 3H), 3. 00 (dq, 1H, J hf = 1 1 . 0 
Hz), 3. 29 ( b r s , 1H), 4. 77 (d, 1H, J = 1 1 . 
20 0 H z ) 

13 C-NMR(CDCls) 6:23. 8, 23. 9, 29. 3, 
68. 3, 81. 3, 126. 2, 173. 4 

IR(neat) (cm -1 ) : 3 5 0 2, 1786 
[ c i s fls] 

25 'H-NMR (CDCh) 6:1. 58 (s, 3H), 1. 65 ( 

brs, 1H), 2. 99 (dq, 1 H, Jhh=7. 7, J hf = 9 . 3 
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Hz), 3. 00 (brs, 1H), 4. 7 4 (d, 1H, J = 7 . 7 
Hz) 

[ 4 , 4 , 4 - F!i7 /l^ n-3-fc K n 3r f - 2 — ( 1 - t Kp* 

1 H — N M R (CDC 1 3 ) 6 : 1. 25-1. 29 ( t , 3H) , 

1. 33 (s, 3 H) , 1. 50 (s, 3H), 2 . 83-2. 91 ( 

m, 2H), 4. 15-4. 18 (m, 2H), 4. 57 (brs, 1 
H), 4. 80 (brs, 1H) 

IR(neat) (cm -1 ) : 3 1 6 4, 1732 

1 H-NMR(CDC1 3 ) 6:1. 29-1. 33 (t, 3H), 
1. 39 (s, 3H), 1. 40 ( s , 3H), 2. 72-2. 73 ( 
d , 2H), 4. 21-4. 30 (m, 2 H) , 4. 45-4. 48 ( 
q,lH),4.89-4.91(d,lH) 

IR(neat) (cm -1 ) : 3 4 3 6, 1708 
MMM 2 0 

V sum* 5 V ^e/K 2 - ^daV- A- 3 0 * 

JJ * N-t Kn^^7^^U'0. 6 ? D^^, Sl^^/Hv ( 
II) 0. 0 0 3 U^/K ^^/I'hTt^/UTt h (III) 0. 0 

3 5 V RX*T± h^h!J;Hml (D^^m*. ^#ffl^T ( 1 

*JEE) N 7 0tt'8B|fll#Lfc o RJ£iB£i£&S' JJ UVjVU? cr 

y - ^-/U- 7 - 7*3- & ? ? h ^^I&ifs 6 8 %-(??# btl/fco 

[ £ — ( >7y- a — t K n 3f -> — y , y - ^ ^ _ 7 _ n ^ ^ 
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'H-NMRCCDCl.) 5:1. 30, 1. 4 1, 1. 52 and 

1. 63 (4s, 6H), 3. 10 (brs, 1H), 4. 25 (m, 
1 H) , 4 . 6 5 (m, 1 H) 

Mt&M 2 1 

% h y xf/1,7 ^150^ ^/^Vh^xya OOml ©jS^fc 

, 2 5fC4«fBi|»Lfc, &Ao «H£z§t*i 

M^m^k v- y # ^ ^ ^ n h ^7 7 — r t \z. J: 9 , 

[ a — 7 ^ y n^i^^- y t y 7 _-^^ n - ^ ^ ^ 

<D*^<t h 7=' — ^ ] 

1 H — N M R (CDC 1 ,) 6:1. 42 (s, 3H), 1. 52 ( 
s, 3H), 2. 06 (dd, 1H), 2. 52 (dd, 1H), 5. 
65 (dd, 1H), 5. 77 (dd, 1H), 6. 03 (dd, 1H 
) , 6. 32 (dd, 1H) 
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-Ol' 1 - ^ f^/if^) T y-^l/? ^ 5 0 m*% 
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-^■CttK^-frS t v^ptftf^Sr^t) jgLTmSSiL, If¥^^^i|) i 
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2 1 CO^^Cl J; V&hftft a-T ? V u J }V * * > - y , y _ 
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1 - T ^vy^ y —;v 3 ^ V ^-/K E'TtfA' 1 8 $ V ^ JV s ffim=> 
y</^ b (II) 0. 0 15;H;K RUmm 3 m 1 ^Hf# 
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xi^A h (II) 0. 01 5;U RXimm 3 m 1 (Dm&m* , 

#i^T (la tm) , 7 5°CT6R#r B m^L^ 0 fcfcm* <D£.m®& 

5 - 2. l. 0 2 ' 6 ] f*y©feft$7 5%T% 2-7tf;Vxy Kh 
y n [ 5 . 2 . 1 . 0 2 - B ] >- (HK^ 2 7%) , 2 - t Kn * 

i/iy fj |»y^^p [ 5 . 2 . 1 . 0 2 ' a ] 7* > (jfcifs 1 1 %) x 2 
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. 2. 1. 0 2 ' 6 ] M5tM 4 CTilTt-r^) r £ 
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/ — [2- ( 1 — fc K n * ^/^) iyKM'>^B [5. 2. 1 
10 . 0 2 ' 6 ] 7*^7^] SrllX^ 9 2 %-C#/c 0 

[ a - ^ 2 - h y v-^ n [5. 2. 1. 0 2 ' 6 ] *? *s * # S 
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5 tv y — (3-t KB^i/T^^^V-l-'f^) - a- t F^'> 
- y - * f-A'- y - 7 9 V l/rfl&m 7 5 bftlZ* 3 — fc K 

odf-^-a-^f/U - i - T ^ V ^ ^ ^ * y — CO |5 ^ fi 8 1 % -e 
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^^ioou -e/L-^ffl Lfe^^tt, mmm 2 q t mm^mi^rf^tzt 

TfB^CT^&ft-Sa — t Kn^f-y - y — ^jv — y — ( 2 — h U 
«>*n [5. 2. 1. 0 2 ' 6 ] =-jV) - y ? ? Y ^asife^s 

8 0 % f# <b tbfco a - * ^J^- 2 - h V is? n [5. 2. 1. 0 2> 6 

MS m/e : 2 5 0, 232, 217, 173, 134 
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, 6-t Fn^->-a-^f/V-2-M^^D [5. 2. 1. 0 2 ' 6 

] 7% > * 9 / — i o o s: v ^s^fem LfcJ^^M*. Hifc^J 2 6 t in 

5 ^O^-f^ff o fc TIE5C-e^ ^5 a - t Kn ^- y - ( 6 - 

£ Kn^-VFii V^n [ 5 . 2 . 1 . 0 2 ' 6 ] 7 1> 1/ - 2 - A ?V) - y 

v'-a-^f/i' - 2- MJ'>^p [5. 2. l. o 2 ' 6 ] 7*y^y 

10 MS m/ e : 2 6 6 , 248, 230, 215, 171, 132 
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. O 1 U*^, h7i?f ;vjt h (III) o. l^y^e-yu 

is , 5 o°c-c 8 mmmw Ltc c K^m^m^mm\.tz.^, mmm^^yt) 

i"^iJ-:<'8£i^-/u£ri|X^14% > y-^7-;V — a-M K^-/- Y - 

? y ;ism^^sl'<D$Rikmte 7 2 7c 0 
20 [ 2 , 4 - v> t K □ ^ t > f 7 ^ ^ h^r*"— 

MS (EI) m / e : 1 7 6 , 148, 140, 85 
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WO 00/35835 



108 



PCT/JP99/06891 
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l 00 5: 1> * N — t KD^fV7^;K 5 K 1 ^ U ^ gfc& =■ ^ 
h (II) 0. Ol^U^e/K =^<^h7tf^7t h (III) 0. 

ciftff) , 5 o °c-e 8 h#ikij*# Lito Rj&&'&m*mffiL-!z&, mm 

m £H5 /3 - t Kn^f ->Tir * — /Wfc £ 4fc £ & 3* 9 0 %T^#7t 0 T ? V 
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l/7tF-Fy/V5 4^ ; e^©I^ft^, ^^#ffl^T ( 1 &JBE) N 
5 0°CT* 8 H#|SH*# tfco KiS«^^«r»#|g Lfc^ » «& 4fc £ !; # <7* 
;P*7A;7n-7F^77^ — Kfl"*- C t J; 9 , T IB ^ § h5 jS - 
t Kb 3f 7 ir * — /Wfc 4& & IX ^ 9 9 %T^#/c 0 y 
flEft; $li9 9 % Tfeofco 
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MS (EI) m/e : 2 5 0, 221, 179, 135, 46 
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